Involvement of the 5-lipoxygenase/leukotriene A4 hydrolase pathway in 7,12-dimethylbenz[a]anthracene (DMBA)-induced oral carcinogenesis in hamster cheek pouch, and inhibition of carcinogenesis by its inhibitors.
Previous studies have shown that aberrant arachidonic acid (AA) metabolism, especially cyclooxygenase-2 (Cox-2) and 5-lipoxygenase (5-Lox) pathways, are activated during oral carcinogenesis, and can be targeted for cancer prevention. This study was designed to investigate the importance of 5-Lox/leukotriene A4 hydrolase (LTA4H) pathway of AA metabolism in 7,12-dimethylbenz[a]anthracene (DMBA)-induced hamster cheek pouch carcinogenesis. In a short-term study, topical application of DMBA for 3 weeks induced severe inflammation and aberrant AA metabolism. Subsequent topical treatment with zileuton, celecoxib, or their combination for 1 week significantly suppressed aberrant AA metabolism and cell proliferation in the oral epithelium. Interestingly, zileuton was effective in inhibiting biosynthesis of multiple AA metabolites, including leukotriene B4 (LTB4), 5-, 12-, 15-hydroxyeicosatetraenoic acid and prostaglandin E2 (PGE2), while celecoxib only suppressed PGE2 biosynthesis significantly at a high dose. In a long-term carcinogenesis study topical application of LTB4 or PGE2 enhanced oral carcinogenesis by increasing the incidence and volume of visible tumors, and the incidence of squamous cell carcinoma (SCC). To further examine the role of LTB4 in oral carcinogenesis, two LTA4H inhibitors, bestatin and SA6541, were evaluated in a long-term chemoprevention experiment. Both agents significantly inhibited SCC, and such an inhibition correlated with reduced levels of LTB4 in hamster cheek pouch. In summary, our studies have demonstrated that 5-Lox/LTA4H pathway is one of the major AA-metabolizing pathways involved in DMBA-induced oral carcinogenesis in hamsters, and may be targeted for chemoprevention.